in cells has, in glassware, effects which cannot justifiably be ignored in the biological balance sheet, regardless of the validity of the specific hypothesis presented. Since a theoretical means for provision of the calculated energy requirement for the joining of carboxylic and aminoid peptide fragments exists, rejection of the proteolysis reversal concept of protein synthesis is not warranted.
With the improved growth now obtainable, the raising of Drosophila melanogaster upon a chemically definedl medium under aseptic conditions,' renders possible more exacting studies of the nutritional requirements of genetically different strains. Thus a comparative study was made of a wild type (Oregon-R) and Inversion (2LR) 40d. The latter strain has been studied in detail in other respects2 I and was found to possess a phenotype consisting of disarranged eye facets, mottled eye pigment, and VOL. 37, 1951 tumor-like black protrusions from the surface of the eye.2 This phenotype was found to be directly correlated with the position of heterochromatin involved in a chromosomal inversion.3 Furthermore, it was found that the abnormal phenotype could be caused to revert to the wild type, or normal, condition bothwhen the positionof the heterochromatinwas changed by further chromosomal rearrangements3 and by feeding the developing larvae an abundance of yeast at certain temperatures.2 It appeared, therefore, that some factor in the food was needed by the inversion strain which was not required by the wild type in order to develop a normal eye. Since heterochromatin is also correlated with the development of the eye in the inversion strain, and since heterochromatin differs from euchromatin primarily in its nucleic acid synthesis,4 it was suggested2' 3 that the nucleic acid requirements of the two strains may differ. The 37, 1951 the medium. In all other cases the larvae failed to develop except with guanine (9 pupae and 6 adults) and with guanylic acid (1 pupa and 1 adult). Rather than suppose guanine is replacing adenine, it is more logical to assume that the guanine and guanylic acid used in these experiments have a slight contamination of adenine. This is especially logical since guanosine does not support growth, and it is known to be more pure while guanylic acid is known to contain, at least, pyrimidine contaminants.6 The wild type larvae gave fair growth indices (table 2) in all cases, although slight improvement was shown when adenine was present in some form and when guanine (with the supposed adenine contamination) was present. This leaves little doubt that the inversion strain differs in its nutritional pattern from the wild type in that it has lost the ability to synthesize adenine.
Combinations of Purines and Pyrimidines.-It remained to determine whether the adenine requirement of the inversion strain could be met by GROWTH INDEX 8.0 4.2 7.4 0.0 any combination of purines and pyrimidines. Larvae were raised on media containing the purine and pyrimidine bases in all possible combinations; on media containing the purine and pyrimidine nucleosides in all possible combinations; and on media containing the purine and pyrimidine nucleotides in all possible combinations. The results of some of these are presented in table 3. Table 3 can be summarized by pointing out that of all of the combinations of purines and pyrimidines tested, whether bases, nucleosides or nucleotides, none supported growth unless adenine (or adenosine, or adenylic acid) was in the combination. In no case where adenine (or 37, 1951 As was pointed out at the beginning of the paper, it was the early studies on the behavior of the position effect known as In(2LR)40d which led to the initial attempts to search for differences in the nucleic acid requirement of this strain as compared to a wild type. That a difference was found does not prove that the difference (the adenine requirement) and the position effect are correlated, although the coincidence is highly suggestive. It can only be said, at this time, that in all crosses made the adenine requirement follows the chromosomal inversion in segregation, i.e., appears to be genetically linked to it. However, the techniques are complicated for distinguishing between the possibilities that the requirement is due to a gene associated with the inversion, and that it is an effect of the inversion itself. Nevertheless, a series of crosses to replace each chromosome is in progress, as well as a study of the requirements of reversions and partial reversions of the chromosomal inversion,3 in an attempt to decide between these possibilities.
If the adenine requirement is due to the rearrangement of heterochromatin as a result of the inversion, it should then, in turn, be correlated with the phenotype manifested by the inversion. In the present work, phenotypic differences have been noted when the nucleic acid constituents of the medium were altered qualitatively or quantitatively. However, the natural variability of expression of this phenotype is great under most circumstances, and a true evaluation of the expression can be gained only by a statistical measurement of the mean degree of expression.2 The present data are not extensive enough to make such a measurement valid. Also, the higher concentrations of nucleic acid in the diet become increasingly toxic thereby introducing the complicating factor of retarded growth: Any evaluation of the normal or abnormal development of the eye would have to correct for this factor. Experiments are in progress in an effort to clarify the nature of the correlation between adenine in the diet and the expression of the phenotype.
It seems certain that an adenine requirement is not a characteristic of all position effects. We have tested several different types of position effects without discovering another requirer. On the other hand, another adenine requirer has turned up in a strain which is thought to be cytologically normal.
When the strain requiring adenine is crossed with some other strains, the requirement usually behaves in the offspring as a dominant effect. However, when crossed to the Oregon-R wild strain, the requirement behaves as a recessive in the offspring. A more detailed analysis of this is in progress. It may be more than coincidental that an unexpected effect on the phenotype was found in earlier work2 when the inversion strain was crossed to the Oregon strain.
The requirement for adenine can be overcome or partially so by altering
